Material systems containing charge density waves (CDWs) are ideal for studying structural symmetry breaking induced by electron modulation that would give rise to unconventional macroscopic phenomena such as high-T c superconductivity and colossal magnetoresistance. Layered 1T-TiSe 2 has attracted particular research interests given its rich phase diagram consisting of commensurate and incommensurate CDWs, as well as superconductivity. These phases can be tuned by temperature, pressure [1], electric field [2], or intercalation [3] . Moreover, superconductivity is found to be strongly connected to the formation of CDW domain walls [1] [2] 4] . In this study, we conduct a full-scale study on 1T-TiSe 2 using an integration of techniques to investigate, at cryogenic temperatures, the real space, reciprocal space, and energy space properties [5] . Our results show that the CDW forms threedimensional cylinder shape domain, with different in-plane and out-of-plane coherence lengths. First principles density functional theory (DFT) calculations are integrated to explore the electronic feature of CDW in 1T-TiSe 2 . Figure 1 shows the comparison between NED patterns taken before (figure 1a) and after (figure 1b) insitu liquid nitrogen cooling. At 89 K, we find clear evidence of 2×2×2 superlattice between the zero order Laue zone (ZOLZ) and the first order Laue zone (FOLZ), which is generated by the commensurate CDW phase. The Bragg peaks in the NED pattern can be classified into several categories (figure 1c) that provide information of in-plane or out-of-plane properties, from either the fundamental lattice or the CDW superlattice. By quantitatively analyzing the NED pattern, we derived that in 1T-TiSe 2 , the CDW domains form cylinder shape, their in-plane coherence length is short, but out-of-plane coherence length is long.
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In-situ scanning CBED at liquid helium temperature is then utilized to perform a three-dimensional investigation. Figure 2a is a mapping of the CDW signal intensity, showing stark contrast between the CDW maxima (figure 2b) and minima (figure 2c), and the CDW maxima form a domain of ~10 nm. Within this domain, the CDW signal is strong and uniform, indicating that the long-range coherence of the out-of-plane component is preserved. Position averaged CBED was used to accurately measure sample thickness, which was found to be 17.5 nm. Combining scanning CBED mapping with the NED pattern, we conclude that a typical CDW domain forms a cylinder shape, with in-plane coherence length of ~10 nm and out-of-plane coherence length with 17.5 nm lower bound.
Supported by DFT calculation, EELS can confirm the CDW state with high spatial resolution, and serve as a step toward characterization of electronic structure change at domain boundaries. Our integrated approach to investigate the three-dimensional nature of CDW domain can be further used to correlate, for example, CDW and superconductivity, as well as to understand emerging behavior in thin films due to the reduced dimensionality [6] . 
